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History
1999:	 Dutch NSF research proposal granted
	 Whole air sampler with laser based analysis in lab
2001:	 Redefined as in-situ analyzer
Jan 2003:	 Ph.D student Rosario Iannone started
Feb 2003: 	collaboration with Grenoble initiated (OF-CEAS)
Jun 2003:	 collaboration with Ames (access to NASA DC-8 

assured)
May 2004:" First successful test flights on NASA’s DC-8



Cavity enhanced

 100 x more passes + 100 x less volume !
10ml/(1 liter/min) -> 0.6s sample exchange time…

Optical cavity

R = 1-T- Losses ~ 99,999%
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Cavity Transmission

Finesse ~ 20000



1 point per mode => high precision frequency scale !
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DC-8 Results
May 2004



DC-8 Results
May 2004

Assuming water vapor conditions are constant during level flight at 13 km, 

the measurement precision amounts to about 9‰ for δ2H, 3‰ for  δ17O, 

while δ18O shows an amazing 1.0‰ during a particularly quiet section (~200ppm).

Very promising, considering development time 
of < 1 year

δ18O to 1‰δ17O to 3‰

δD to 9‰



Mar 28, 05:	 selection for Isotope Intercomparison
start of WB-57 integration

•design and build inlet

•acquire flight computer and integration with Iris

•new detectors

•new laser electronics

•new breadboard

WB-57 integration



WB-57 integration
June 6, 05:	 first time parts from 4 labs spread over 9 

time zones came together

June 11, 05:	first engineering flight during AVE
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Drag and structural calculations: 

 

The mounting plates for our gas inlet sandwiches the skin of the aircraft.  The inlet 

attaches to the interior plate and hangs downward.  Should the bolts fail, the inlet should 

not fall out of the aircraft.  The weight of the inlet assembly will be supported by the 

inside flange, which is !” thick. 

 
Figure 1: Gas inlet assembly 

 

The entire assembly is estimated to have a material volume of 12.65in
3
.  This multiplied 

by the unit weight of stainless steel (about 0.280 lbs per in
3
) gives us the estimated 

weight of the entire assembly as 3.54 lbs.  This gravitational force is much smaller than 

the expected aerodynamic forces. 

 

The aerodynamic forces acting on the inlet can be found using the standard drag formula: 
2

2
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A 3D computational fluid dynamic simulation of the inlet at flight conditions was run 

using the program Fluent 6.5. 

1 !m 0.05 !m 

0.1 !m 

0.01 !m

Figure 8:  Particle trajectories near the inlet.  Particle sizes ~ 0.01!m and smaller are 

sampled. 
 

Preliminary 3-D modeling: 

 

Preliminary 3-D modeling was used to test different geometries for flow transport from the inlet 

entrance to the instrument.  It is seen that a gradual turning from the inlet entrance to the aircraft 

connection results in flow transport without secondary flows (internal recirculation) in the 

sampling tube (Figure 9).  More simulations are required at the correct upstream and downstream 

pressures to predict the flowrates through the sampling tube and the possibility of sampling a 

core flow. 

 

Inlet entrance 

To 

instrument 

Figure 9:  Preliminary 3D design – a gradual turn (~6” ) radius results in flow transport 

without secondary flows in the sampling tube. 
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Integration under Argus
NASA Ames/BAERI



Shroud/Computer
NASA Ames/BAERI



Shroud/Computer
NASA Ames/BAERI

105 lbs
1/3 of a pallet shared with Argus



Results
• Instrument performed well thermally (no 

overheating on the ground)

• inlet flows are largely as expected

• community exhaust shows substantial 
pressure fluctuations 

• influences our sample flow

• new laser electronics performed well

• recovered from many problems due to short 
build time



Issues

• commercial pressure controller failed, so did 
spare

• Minco temperature controller burned out

• aircraft standards



Outlook

• working with manufacturers to fix 
controllers (sloooow!)

• investigating replacement

• pressure chamber tests

• plan to piggy back in November 05 time 
frame to demonstrate capabilities 



Summary
• Iris is a near-IR, gas phase, water isotope 

instrument calibrated at CIO Groningen

• small, shares space with Argus

• mechanically and thermally fine

• inlet shows expected flows

• not recoverable problems with commercial 
controllers

• hope to contribute to CRAVE
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